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$(x_{1}, x_{2})$ $(0, 0)$ , (-d, 0)
$R_{out},$ $R$in
$\alpha$ $\epsilon$
$\alpha$ $=$ $\frac{R_{in}}{R_{out}}$ , (1)
$\epsilon$ $=$ $\frac{d}{R_{out}-R_{in}}$ . (2)




$\Omega_{out}$(t), $\Omega_{in}$ (t) $t$
$\Omega_{out}(t)$ , $\Omega_{jn}$ (t) 2
$\psi(x_{1}, x_{2}, l)$
2 $u$ $(x_{1}, x2)$ $(u_{1}, u_{2})$
$u_{1}= \frac{\partial\psi}{\partial x_{2}}$ , $u_{2}=- \frac{\partial\psi}{\partial x_{1}}$ , (3)




$\frac{dx_{1}}{dl}=\frac{\partial\psi}{\partial x_{2}}$ , $\frac{dx_{2}}{dt}=-\frac{\partial\psi}{\partial x_{1}}$ , (4)
Runge-Kutta-Verner5,6 $10^{-14}$
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$(\mathrm{a})$
$(\mathrm{b})$
3: $T_{out}=1.0,$ $T_{in}=1.0$ , (a) $\epsilon=0.4,$ (b) $\epsilon=0.6$
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$f^{n}$ (oe) $f$ $n$ $oe=x_{p}$
$n=m$ (5) $n<m$
$oe_{p}$ $f$ $m$ 1
Newton
oe $n$ $\Phi_{n}$ (x)
2 $\mathrm{X}2$
$doe(n)=\Phi_{n}$ . doe(0). (6)
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3 flj\acute pEFJ\Xi l‘‘2
$\mathrm{O}\triangle$ 4
4: 4 $T_{out}=1.0,$ $T_{in}=6.0$



















$W^{s}$ $=$ $\{oe : \lim_{larrow\infty}f^{lm}(oe)=oe_{p}\}$, (7)
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\mbox{\boldmath $\delta$} $f^{-m}$ $f^{m}$ $k$ $W^{s}$ $W^{u}$
$S_{k,\delta}$ $U_{k},$’ $k$ $m$ $S_{k,\delta}$
$\backslash \lrcorner U_{k,\delta}$ $k$ $-k$ $oe_{P}$ $\delta$
5 4 $S_{k,\delta}$ $U_{k,\delta}$ $k=$
















8 8(a) (c) $k=4,$ $\delta=1\cross 10^{-4}$
$S_{k,\delta}$ 0.001
4 8(b) (d)
$S_{k,\delta}$ (a) 4 $\mathrm{A}$ 1
3.3 $S_{k,\delta}$
$S_{k,\delta}$
$n$ $\Lambda_{n}$ $\Lambda_{n}$ $n$
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5: $S_{k,\delta},$ $U_{k,\delta}$ $T_{out}=1.0,$ $T_{n}\dot{.}=6.0,$ $k$ =4, $\delta=1\cross 10^{-4}$

















$n$ $\mu_{n,\max}$ 6 $S_{k,\delta}$
$S_{k,\delta}$
$k=4$ $S_{k}$ ,s ( )
$S_{k}$ ,s
1. $N_{\mathrm{c}}=28000$
2. $i$ $S_{k,\delta}$ $T_{i}$
3. $i$ $S_{k}$ ,s $F_{i}$
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12: $F_{i}$ (a) $\delta=1\cross 10^{-5},$ (b) $\delta=5\mathrm{x}10^{-4}$
.






















































$S_{k,\delta}$ 2 $n$ $\mu_{n,\max}$
3 1\sim 4
15 15

















$k= \frac{l\cross l’}{|l|^{3}}$ . (12)
$l$ $l’$
$\frac{dr}{dt}$ $=$ $u(r, t)$ , (13)
$\frac{dl}{dt}$ $=$ $(l . \nabla)$u, (14)
$\frac{dl’}{d\mathrm{t}}$
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(15) 2 $i$ ($ll$ : u)i $=$






















18: $W^{u}$ 19: $W^{s}$













(a) $S_{k,\delta}$ (b) (c)
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In al $\mathrm{r}1\mathrm{p}$ a $\mathrm{r}3\mathrm{p}$ bd
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